In this paper a design of single layer rectangular notch microstrip antenna for dual-band is proposed and experimentally investigated. This antenna is excited by microstrip line. Direct microstrip coupling with proper matching transformer has been used. Design is made for optimized notch dimension for two resonant frequencies. These resonance frequencies change with the variation in length and width of the notch. The input impedance and VSWR have been measured with the help of Network analyzer. It is found that the input impedance and VSWR depends variation in length and width of the notch microstrip antenna.
Introduction
Microstrip antennas are receiving much attention at present because they offer many practical advantages such as small size, lightweight, low cost and a low profile ease of fabrication and integration with RF devices [1] . In the recent years, radar, satellite communication wireless networks such as global positioning system (GPS), synthetic aperture radar (SAR), often require dual frequency patch antenna to avoid the use of two different antennas. An ideal dual-frequency antenna should have similar performance in both operating modes. One of the principal disadvantages of such antenna is narrow bandwidth. Recently several papers [2] [3] [4] have been published treating notch microstrip antenna to achieve dual band characteristics. The major limitation of microstrip antenna lies in its limited bandwidth. Several methods have been reported in the literature [5] [6] [7] to improve the bandwidth of the microstrip antenna such as thicker substrate use of parasitic elements, proximity coupling of the feed line, and stacked microstrip antennas. Recently Palit [8] et al has reported a microstrip antenna by properly cutting a notch inside the radiating element. This properly fields enough BW for dual band frequency and broadband operation. In this case dual resonance is obtained by a dipole loaded notch antenna [9] , notch loaded patch antenna [10] , and notch triangular microstrip antenna [11] at the radiating edge of patch. The idea is extended by designing variation of length and width of the notch antenna. In the present work, and the effect of notch length and width on the resonance frequencies have been carried out.
Feeding Network
The microstrip line method is easy to fabricate simple to model and match by controlling the inset cut position in the patch in the (Figure 1 ). Matching transformers transform the input resistance of patch to 50 ohm coaxial cable. The ratio W/h of the microstrip line used for feeding network can patch to found as to follows. The effective dielectric constant change with the ratio of strip width W to thickness h as [12] 0.5
when then define
where Z is the strip impedance. The formula for Z 0 = for
We can find the impedance when W/h is known but most design problem required the otherwise i.e. give Z fin W/h, So Equations (1) and (3) or (4) in an interactive process are used to find W/h when W/h =1, We first find Z 0 of W/h =1 and then eff  and impedance are calculated as.
where 
Iteration method has been done from Equations 1 to 9 and converges in a few cycles.
Measurement Techniques
The network analyzer is used to perform the measurement. Glass epoxy substrate with thickness of h=1.59 mm and approximate dielectric constant 
Design Procedure and Design Parameters
The actual dimension of the antenna designed is magnified two times in order to achieve the desired accuracy in the final design. The antenna shape of enlarged dimension is taken times in rubylith film. This enlarge shape is photo reduced using a high precision camera to produce a high-resolution negative, which is later used for exposing the photo resist. The laminate is cleaned to insure proper adhesion of the photo resist and necessary resolution in the photo development process. The photo resist is now applied to both sides of the laminate using a laminator. After wards, the laminate is allowed to stand to normalize to room temperature prior to exposure and development. The photographic negative is now held in a very close contact with the cover sheet of the applied photo resist, to assure the fine line resolution required with exposure to proper wave length light, polymerization of the exposed photo resist occurred, making it insoluble in developer solution. The backside of the antenna is completely exposed without a mask, since the copper foil is retained to act as a ground plane. The protective cover sheet of the photo resist is removed and the antenna is now developed in developer, which remove the soluble photo resist material. Then the antenna is etched. Visual inspection is used to assure proper etching. Then excess photo resist is removed using a stripping solution. For stack antenna, the passive antenna are made with single side PCB same as done for active antenna.
The various design parameters of the antenna are as follows:
Substrate material used Glass Epoxy Thickness of the dielectric substrate h = 1.59 mm
Relative permittivity of the substrate  r = 4.5
Design frequency f = 3.0 GHz Thickness of the patch t = 0.0018cm and designed values were calculated using the standard equations, which are
The width of the rectangular patch W = 30.15 mm The length of the rectangular patch L = 23.04 mm The length of the notch L 1 =1.0 mm to 5 mm at fixed width = 10mm The width of the notch W 1 = 6 mm to 10 mm at fixedlength = 2 mm
Discussion of Results
1) The variation of input impedance with frequency for different notch length for a given width is shown in Figures 2(a) to 2(d) . It is observed that notch microstrip antenna shows dual resonance in which lower and upper resonance frequencies increases with increasing notch length from 2mm to 5mm.
2) The variation of input impedance with frequency for different notch width for a given length is shown in Figures 3(a) to 3(d) . It is observed that notch microstrip 3) The variation of VSWR with frequency for different notch length for a given width are shown in corresponding to the upper resonance frequency the value of VSWR is increased from 1.10 to 1.69.
4) The variation of VSWR with frequency for different notch width for given length are shown in Figures 5(a) to 5(d) . It is observed that the value of VSWR corresponding to lower resonance frequency is decreased from 1.12 to 1.08.
5) The variation of resonance frequencies with notch dimensions is shown in the Figures 6(a) to 6(b) . It is observed that both resonance frequencies are increased with notch dimensions.
6) The variation of resonance frequency ratio f 2 /f 1 with notch dimensions is shown in the Figures 7(a) to 7(b) . It is observed that both resonance frequencies are increases with notch dimensions. 
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